Background: Tobacco use among adolescents is an important public health concern as it causes various forms of smoking-related health problems and can create a gateway for other substance abuse.
Introduction
Recent research suggests worldwide estimates of > 150 million adolescents who use tobacco (1) . Tobacco use among adolescents is an important public health concern as it causes various forms of smoking-related health problems and can create a gateway for other substance abuse (2) . The younger an individual starts smoking, the more difficult it is for them to quit later in life (3) . Negative health consequences of smoking are a function of the duration (number of years smoking) and intensity (number of cigarettes smoked) of use (4) . Thus, there is an increased risk of smoking-related health problems among individuals who begin smoking during adolescence.
In the United Arab Emirates (UAE), tobacco consumption has increased drastically in recent years as the number of cigarette factories has increased, and rapid economic and social changes have led to an increase in the popularity of tobacco (5, 6) . Despite acknowledgement by the UAE Ministry of Health that tobacco use is a growing problem among adolescents (7) , few studies have focused on this public health issue (8) (9) (10) . In 2002, the UAE participated in the Global Youth Tobacco Survey (GYTS) that focused on adolescents aged 13-15 years (11). The survey showed that 20.9% of participants had ever smoked cigarettes and 21.9% were current users of any form of tobacco. Overall, 29.7% of men and 12.6% of women were current users of any form of tobacco. A repeat of the GYTS in 2005 indicated that these numbers remained high, with 22.6% of participants reporting having ever smoked cigarettes and 19.5% reporting current use of any form of tobacco -25.2% for men versus 13.2% for women.
Identification of the profile and potential predictors of tobacco use among adolescents in the UAE is crucial for delivering effective tobacco control measures and health policies. Thus, the present study used the socioecological model of health to: (1) determine the prevalence of tobacco use; (2) examine the profile of tobacco use; and (3) assess demographic, socioeconomic, residential and behavioural predictors of tobacco use among the UAE adolescent population.
Methods

Data source and study design
This study utilized data from the National Study of Population Health in the UAE (2007-2009) research programme that was undertaken in collaboration with the UAE Ministry of Education. A cross-sectional survey was developed and administered to 6363 adolescents aged 13-20 years, who attended public and private schools in the 7 Emirates of the Federation. The developed survey consisted of 2 main components: (1) data on smoking behaviour, type and frequency of tobacco use; data related to other determinants of health; and demographic and socioeconomic data (12) ; and (2) data related to residential mobility and location, and residential characteristics.
Sampling procedure
A stratified sampling strategy based on school enrolment data from the UAE Ministry of Education identified the need to select 147 private and public schools from 10 educational zones. Schools were selected randomly by lottery using an updated (2005) (2006) list of schools provided by the Ministry of Education. For schools that had > 1 class per grade level, the fishbowl lottery method was used to select 1 class from each of Grades 10-12 from each selected school.
Ethics and administration
Ethical approval was obtained from the UAE Ministry of Education and Ministry of Health. Detailed information letters were sent to the parents or guardians of the participants 2 days prior to survey administration. These letters outlined the research objectives and methodology and requested participants' consent. Social workers were trained to administer the 1st component of the survey to participants from the 3 selected classes from each school, during a spare period, in a classroom setting. The 2nd component was sent home with the participant in order to seek parental assistance with completion.
Outcome variables
Outcome variables were based on responses to 5 items from the questionnaire. One item asked participants if they had ever smoked cigarettes or any form of tobacco such as shisha (water pipe) or midwakh (dokha, small tobacco pipe) (yes/no/do not know). In a series of 4 items, and in relation to the past 30 days, participants were also asked the following questions. How often did you smoke cigarettes? How often did you smoke midwakh? How often did you smoke shisha? How often did you smoke any other form of tobacco? Participants were provided the following choices: daily/occasionally, in which case they were asked to circle the number of days between 1 and 30; not at all/do not know. In addition, 2 variables were derived. The 1st variable categorized participants as current smokers if they reported occasional or daily use of ≥ 1 form of tobacco in the past 30 days (namely cigarettes, shisha, midwakh or other). This categorization is consistent with World Health Organization guidelines (13). The 2nd variable was derived to identify participants who reported occasional or daily use of > 1 tobacco form (including combinations of any 2 of the following: cigarettes, shisha, midwakh, or other form) in the past 30 days.
Explanatory variables
Data related to the participants' demographic profiles included sex, age, type of school attended, whether the participant was exposed to tobacco smoke at home or with friends, whether the participant was born in the UAE, parental marital status, and parental education level. Nationality was grouped on the basis of similar cultures, traditions, ancestral linkages or geographical origins: UAE (local), GCC [included participants from GCC (Gulf Cooperation Council) countries or Greater Arab Free Trade Area], Arab/Middle East, Arab/Africa, South East Asia, Western, no nationality, and others.
For socioeconomic profile, data on participants' monthly family income included the following categories: ≤ 2000, 2001-5000, 5001-8000, 8001-10 000, 10 001-12 000, 12 001-15 000, 15 001-20 000 and > 20 000 UAE dirha. Data related to participants' residential profiles included location of residence, number of individuals who resided in the household, number of bedrooms in the residence, and number of previous residences. A residential crowding variable was calculated using the ratio for the number of individuals who resided in the household over the number of bedrooms in the residence.
Items related to behavioural lifestyle asked participants if they had ever used illegal drugs such as marijuana, hashish or cocaine (yes/no/do not know). In relation to unconventional drug use, participants were asked whether they had ever purposely inhaled gasoline fumes, glue, correction fluid, car exhaust or burning Black Ants (yes/no/do not know). These other forms of substance abuse are common knowledge among the UAE adolescent population and have been included in the UAE national health surveys. Recent United States Food and Drug Administration laboratory analysis has confirmed that Black Ants contain sildenafil, which is a current ingredient used for sexual enhancement products (14).
Data analysis
Data were analysed using SPSS version 20. Descriptive statistics were calculated for outcome and explanatory variables. To create binary outcome variables based on the 4 items regarding different forms of tobacco use, responses were categorized as daily/occasionally versus not at all. The χ2 test was used for bivariate analysis. All independent variables that were significant in the bivariate analysis were entered into logistic regression models to predict tobacco-use outcomes. Six logistic regression models were developed for smoking cigarettes, midwakh, shisha, other tobacco forms, current smoking, and smoking > 1 form of tobacco. For each of the modelled outcomes, forward stepwise entry of variables was conducted using P ≤ 0.05. For the independent variables, 1 category was chosen to be the reference category, with each category of the variable then compared to the reference.
Results
Overall, 52 public and 44 private schools participated in the study. Response rate ranged from 9% (2 private schools in Dubai) to 100% (5 public schools in Fujairah and 5 private and 3 public schools in Western Region), resulting in an overall response rate of 65% (4115 responses) (see 12 for details regarding response rate from public and private schools in each emirate). Overall, 3101 (49%) participants were of local national origin and 2785 (44%) were male. The mean age of the sample was 16.2 (standard deviation 1.22) years.
Among all participants, 1047 (17.0%) reported ever smoking any form of tobacco, with the majority smoking cigarettes 505 (8.9%) followed by shisha 421 (7.4%), 380 (6.4%) other forms of tobacco, and 355 (6.3%) midwakh. Four hundred and forty (8.2%) reported using > 1 form of tobacco, and 818 (14%) were current smokers. For every age group and tobacco form, the prevalence of tobacco use was higher among men than women ( Figure 1 ). For every age group, cigarette smoking was more popular among men: 19 years: 30 (25.4%). The highest proportion of male current smokers was in the age group > 19 years: 57 (44.2%). In contrast, shisha was the most smoked form of tobacco among women in most age groups: 19 years age groups, in which cigarettes were the most smoked form of tobacco: 32 (3.5%) and 3 (3.8%), respectively. The highest proportion of female current smokers was in the age group 18 years: 15 (7.4%).
Results showed that 5.5% of women and 24% of men were current smokers ( Table 1 ). There were significant differences in the proportions of current smokers and nonsmokers in relation to sex, age, type of school attended, exposure to tobacco at home or with friends, nationality, parental marital status, location of residence, residential crowding, and illegal drug use. Overall, the highest prevalence of current smoking was in the age groups 15-17 years for women and 16-17 years for men. Smoking prevalence was higher for men who attended public schools (59.8%) compared to private schools (40.2%), whereas the opposite trend was seen for women (34.5 vs 65.5%). For nationality, the highest proportion of male smokers was from the UAE (246; 42%). The highest proportion of female smokers was from Arab/Middle East group (60; 35.1%). Compared to their respective counterparts, the highest prevalence of current smoking was among those who reported parental marital status of other, those who resided in Ajman, those who were not exposed to residential crowding, and those who reported ever using illegal drugs.
Significant differences in all forms of tobacco use were found in relation to sex, age, exposure to tobacco smoke at home or with friends, and illegal drug use ( Table 2 ). The patterns of significant differences observed for each form of tobacco use in relation to the remaining explanatory variables varied.
Multivariate logistic regression modelling revealed that male sex and ever using illegal drugs were significant predictors of all forms of tobacco use ( Table 3 ) . For current smoking, attending private school, nationality and location of residence also emerged as significant predictors. In addition, predictors of cigarette smoking included increasing age, daily or occasional exposure to tobacco at home or with friends, GCC or Arab/Middle Eastern or Arab/African nationality, parental marital status identified as other, and location of residence. Predictors of midwakh smoking also included daily or occasional exposure to tobacco at home or with friends, while those of shisha smoking included increasing age, daily or occasional exposure to tobacco at home or with friends, and Arab/Middle Eastern or western nationality. For other forms of tobacco smoking, predictors included age, attending public school, daily or occasional exposure to tobacco at home or with friends, parental marital status identified as other, and residential mobility (4 previous residences). In relation to smoking > 1 form of tobacco, significant predictors were male sex, increasing age, daily or occasional exposure to tobacco at home or with friends, Arab/Middle Eastern Arab/African or western nationality, parental marital status identified as other, location of residence, and ever using illegal drugs.
Discussion
In this study, 1047 (17%) participants indicated that they had ever smoked cigarettes or any form of tobacco, while 818 (14%) were current smokers. The GYTS 2013, administered to adolescents aged 13-15 years, reported higher prevalence rates for ever smoking (29.7%) and lower prevalence rates for current smoking (10.5%) (15) . Although this difference suggests a possible decrease in current tobacco use, the prevalence of this health risk behaviour remains high and indicates the need for continuous efforts to discourage UAE adolescents from using tobacco (15, 16) .
The prevalence of current smoking among men in the present study (24%) was higher than that reported in GYTS 2013 (14.6%) (15) . In contrast, the prevalence of current smoking among women in the present study (5.5%) was lower than that reported in GYTS 2013 (6.4%), indicating that tobacco use is gaining popularity among women (15) . While the GYTS 2013 focused on adolescents aged 13-15 years, our study included participants from a larger age range and found that the highest prevalence of current smoking was among men aged 19 years (44.2%) and women aged 18 years (7.4%). Furthermore, our findings point to a positive association between age and smoking cigarettes, > 1 form of tobacco and shisha. A recent study among school students aged 10-20 years in Dubai reported prevalence rates of 11.2 and 2.2% for smoking cigarettes and shisha, respectively (10). This suggests higher prevalence rates of cigarette smoking and lower prevalence rates of shisha smoking compared to our study (8.8% and 6.2%, respectively). These differences are likely to become more pronounced with the recent enactment of the Federal Anti-Tobacco law in early 2013 (16) , which specifies that shisha may not be served to individuals aged Recently, several studies have highlighted an alarming increase in the use of unconventional forms of tobacco, including shisha and midwakh, particularly in the Gulf Region (17) . Earlier reports from the GYTS suggest that the average rate of shisha smoking among adolescents aged 13-15 years has increased from 15% in 2002 to 28.2% in 2005. The GYTS findings raise concerns over shisha use by a group of students who have never smoked (18). The overall prevalence of shisha smoking in our sample is comparable to the prevalence of cigarette smoking across all age groups. This highlights the need for continued public health strategies and education campaigns to discourage adolescents from smoking other forms of tobacco, specifically shisha.
We found that the prevalence of midwakh smoking was 7.6, 5.5 and 14.2% for the 17, 18 and > 19 years age groups, respectively. According to Al-Houqani, midwakh accounted for 15% of all tobacco smokers in Abu Dhabi, with a young age of onset (5) . An alarming prevalence of midwakh smoking among medical students has been reported in Ajman, with 30 and 5% prevalence among male and female students, respectively (9) . A more recent study conducted in 2015 for the same age group in Ajman reported a dramatic increase in the prevalence rate of midwakh smoking (36% had ever smoked and 29% currently smoked) (19) . Similar to our results, prevalence rates increased with age. This increase in the use of other forms of tobacco could be due to the widespread misconception that these forms are less harmful than cigarettes.
Our study suggests that cigarettes are the most common form of tobacco among men, while shisha is the most common among women. This observed difference in smoking behaviour is not surprising given the social context in the UAE, where social norms may be more accepting of men smoking cigarettes. This may urge women to under-report their cigarette smoking habits, and report their shisha smoking given that the latter may be more socially accepted (20) . Anti-tobacco education campaigns should address this social context, thus emphasizing the health risks of all forms of tobacco to both male and female adolescents.
There are policies to prevent adolescents aged There is a well-established link between parental smoking and adolescent initiation of smoking, regular smoking, and persistence of smoking into adulthood (21) . Many prospective studies have also demonstrated positive associations between peer and adolescent tobacco use (22) . Similarly, our results suggest that adolescents who are exposed to tobacco smoke at home or with friends are more likely to smoke. This highlights the importance of supporting anti-tobacco education campaigns and interventions that aim to alter social norms in peer/family settings (21, 22) .
Our findings suggest that nationality is linked to tobacco smoking, which is consistent with previous findings (2, 23) . Adolescents from western countries are more likely to smoke shisha and use > 1 form of tobacco than adolescents from South East Asia. This may be because shisha smoking is gaining steady popularity among adolescents in western countries (24) . Western adolescents who reside in the UAE also may be influenced by the social acceptance of smoking and feel inclined to smoke a variety of tobacco forms that are available in this country.
Our results indicate that location of residence is linked to tobacco use. This can be explained by the demographic and social differences among the different emirates. In particular, residents in Ras Al Khaimah have fewer opportunities for shisha bars and social gatherings. Furthermore, there was a lower representation of men from Umm al Quwain in this study, which is likely linked to the lower prevalence of smoking.
Our results show that adolescents who report ever using illegal drugs are more likely to engage in all types of tobacco use. It may be useful to incorporate tobacco-use prevention strategies in drug abuse treatment programmes (25) . Although the prevalence of illegal drug use is low in the UAE compared to international standards, it is imperative that public health programmes continue to focus on strengthening their current educational campaigns to prevent adolescents from using illegal drugs (26).
The present study had several limitations. Data were self-reported and may have been subject to response bias. Sampling led to lower representations of adolescents who attended private schools in Dubai and among men who resided in Umm al Quwain. This is relevant as the population of Dubai consists of a large proportion of expatriates. Response to the survey may have been influenced by the presence of social workers, with the possibility of under-reporting tobacco use among women, given social norms, as well as under-reporting of illegal drug use among all participants. Despite these limitations, our findings present a detailed profile of tobacco use among UAE adolescents that is crucial for reducing the prevalence of tobacco use among adolescents and tobacco-related diseases.
Méthodes : À l'aide d'un plan d'étude transversale (2007) (2008) (2009) ), nous avons collecté des données sur la prévalence du tabagisme chez 6363 adolescents âgés de 13 à 20 ans, comprenant des fumeurs de cigarettes, de midwakh, de shisha et de toute autre forme de tabac au moment de l'enquête. Nous avons par ailleurs recueilli des données démographiques, socio-économiques, résidentielles et comportementales.
Résultats : Durant les 30 jours précédents, 505 (8,9 %) des participants avaient fumé des cigarettes, 355 (6,3 %) avaient fumé la midwakh, 421 (7,4 %) avaient fumé la shisha et 380 (6,4 %) avaient consommé toute autre forme de tabac. Globalement, 14,0 % des adolescents étaient des fumeurs au moment de l'étude, notifiant l'utilisation occasionnelle ou quotidienne d'au moins une forme de tabac au cours des 30 derniers jours. Les résultats ont généralement indiqué que la prévalence de la consommation de tabac était plus forte chez les hommes que chez les femmes, indépendamment de l'âge et de la forme de tabac consommée. Chez les hommes, la consommation de cigarettes était la plus populaire, tandis que la shisha était la forme de tabac la plus utilisée chez les femmes. Le fait d'être un homme et d'avoir déjà consommé des drogues illégales ressortait généralement comme facteur prédictif significatif de toutes formes de consommation de tabac.
Conclusion : Des stratégies de santé publique et des campagnes d'éducation permanentes sont nécessaires pour décourager les adolescents de consommer du tabac au Émirats arabes unis. 
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